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AN OBSERVATION OF THE EFFECTIVENESS
 
OF ROOT PRESSURE IN THE ASCENT
 
OF SAP
 
By RAY C. FRIESNER 
While making some field observations on stump-sprout reproduc­
tion in several species of Quercus, a striking exudation of sap from 
uninjured stems of Acc:'y 'Y-ubnC11'! was noted, After seeing this on a 
number of specimens, more pointed observations were made with the 
result that it became apparent that all of the stems showing this ex­
udation through unbroken bark were sprouts from stumps made by 
logging operations about fom years ago, The exudate was coming 
through the bark of stems ranging i rom one to two inches in di­
ameter and appeared f rom six to eight feet above the soil. The 
volume of sap exuding was sufficient to wet most of the stem below 
the points of emergence, 
These observations called to mind the question of the forces in­
volved in the ascent of sap, Root pressure has always been looked 
upon as one of these forces but has seldom been assigned a role of 
any considerable significance, White (Am. Jour. Bot. 25 :223-227. 
1938) has recently pointed out that the importance of root pressu re 
is probably often underestimated. He found that in the tomato the 
pressure was in excess of 6 atmospheres and that it may have been 
as high as 10 atmospheres. It is to be noted that in the present ob­
servation on Ace·y rubrU11r, the root system was in every case probably 
much in excess of that for a normal tree of the same size since the 
observations were on sprouts from stumps of trees larger than the 
present stems. Wbile the stumps were not measured, it is estima1 ed 
that they ranged from 3 to 5 inches in diameter. 
Of course, these observations do not mean that the osmotic acti­
vity of parenchyma cells along the path of ascent of sap was not 
involved. These living cells will always exert an osmotic "pull" and 
this pull may be added to the o1her forces tending to lift water, but 
it is di fficult to understand how they can exert a "push" as well as 
a "pull" since a "push" would be necessary for water to leave the 
ascending path and be "forced" to the outside of the stem through 
otherwise uninjured and impervious bark. 
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It is a matter of common observation that sap will exude from 
broken or otherwise injured points on twigs and stems of Acel' spp. 
but these observations di Her in that the "bleeding" is through bark 
unbroken except by the force of the exudate itsel f. These observa­
tions point to the conclusion that root pressure is a factor of greater 
significance than we are prone to allow for it. The fact that we are 
not able to explain "osmotic push" on any physico-chemical basis 
does not lessen its importance as a factor in the ascent of sap. 
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